The relationship between polymorptoiiuclear neutroptils (PMNs) and bacteria is generally considered in terms of PMN destructive capacity. However, overwhelming bacterial infections are frequently responsible for PMN functional impairment (15) , and some pathological conditions often complicated by infection are also accompanied by PMN functional anomalies. These include extended burns (6) , neoplasia (24) , and cystic fibrosis (3) . In compromised patients with such diseases, Pseudomonas aeruginosa often occurs as an opportunistic pathogen (10, 18, 26) . It produces several virulence factors which cause systemic and tissue damage and may modify phagocytic cell functions (25) . The surface slime of P. aeruginosa (9, 21 ) and a crude glycoprotein extracted from the slime (4) exhibit an antiphagocytic effect in animals (22, 23) . However, little information is available concerning their effects on human phagocytic cells.
The present study examines the in vitro effects of P. aeruginosa slime on functions of normal human polymorphonuclear phagocytes and provides data to support the notion that slime-induced PMN impairment contributes to the pathogenesis of this organism.
Slime from a clinical isolate of P. aeruginosa PAO 1 was kindly supplied by the Microbiology Department, ToulouseRangueil Hospital. Slime was extracted from the supernatant fluid of 72-h cultures (12) as described by Alms and Bass (1).
After dialysis for 18 h at 40C, the material was lyophilized and stored at -20°C until used. The slime was composed of 38% carbohydrate, 18% protein, 6.5% lipid, and 4.5% nucleic acid. Negativity of the Limulus-lysate gelation reaction and absence of a precipitation line by radial immunodiffusion with anti-lipopolysaccharide antiserum excluded the presence of lipopolysaccharide.
For in vitro experiments with PMNs, the slime was reconstituted in saline (concentrations from 10-6 to 10-2 mg/ ml). Except for the capillary tube migration test, incubation time with isolated cells was 20 min at 37°C. The PMNs were then washed twice in buffer, and the tests were performed as described in detail elsewhere (7) . Venous blood was obtained from 15 healthy and informed volunteers. Random migration was tested in whole blood by the capillary tube method of Ketchel and Favour (14) . Slime was permanently in contact with blood during the 4-h migration. The .,.
as. phagocytes. Transmission electron microscopy of PMNs incubated in the absence of slime with S. cerevisiae in autologous plasma (20 min at 37°C) revealed that a number of yeasts were taken up and segregated into individual vacuoles. Under the same conditions, but in the presence of 10-2 mg of slime per ml, the PMNs were of approximately the same size and overall morphology, but their cytoplasm was engorged with single huge phagocytic vacuoles often containing several yeast particles (Fig. 1) .
These results clearly show that the slime of P. aeruginosa markedly alters the in vitro properties of normal human neutrophils at concentrations for which no effect on PMN viability was observed. The most striking features are decrease in mobility and endocytosis, associated with a modification of phagosome formation. Our data provide no information on the mechanism of the impairment of migratory capability and of the functional and structural alteration of phagocytosis. However, these basic functions are largely mediated by membrane properties (11, 27) . Slime possibly interacts with either the cytoskeleton or components of the membrane system. Interaction of slime with surface receptors is probably not responsible for the observed impairments, since spontaneous migration is also inhibited. We have no direct evidence that slime enters human PMNs. However, using immunofluorescence, Nadaud demonstrated that slime was present in mouse PMNs during experimental infection (17) .
Our data can be linked with the following data previously obtained in vivo and in vitro in animals: (i) antiphagocytic effect of slime (Schwarzmann and Boring [21] ) or of a glycolipoprotein extracted from slime (Sensakovic and Bartell [22, 23] ) and (ii) inhibition of PMN migration under agarose, endocytosis, and NBT reduction, resulting, however, in a different exoproduct that was cytotoxic for PMNs (Nonoyama et al. [20] ).
The results of the present study give evidence of the profound impairment of human PMN functions caused by P. aeruginosa slime. This impairment may contribute to the virulence of this microorganism, which is especially noxious in debilitated patients. It emphasizes the variety of tactics that microorganisms employ to counter phagocytic strategy (8) .
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